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REMARKS 

Applicants thank the Examiner for the very thorough consideration given 
the present application. 

Claims 1-18 are now present in this application. Claim 1 is independent. 

Amendments have been made to the Abstract of the Disclosure and 
specification, and claims 1, 2, 3, 7, 8, 10, 13, 15, 16 and 18 have been 
amended. Reconsideration of this application, as amended, is respectfully 
requested. 

Oath/ Declaration 

The Examiner objected to the Oath/ Declaration because it does not 
identify the citizenship of each inventor. A correct Oath/ Declaration is 
submitted herewith identifying the citizenship of each inventor. Withdrawal of 
the Examiner's objection is respectfully requested. 

Prioritu Under 35 U.S. a S 119 

Applicants thank the Examiner for acknowledging Applicants' claim for 
foreign priority under 35 U.S.C. § 119, and receipt of the certified priority 
document. 
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Drawings 

Applicants have not received a Notice of Draftsperson's Patent Drawing 
Review PTO-948 indicating whether or not the formal drawings have been 
approved by the Draftsperson. Clarification in the next Office Action is 
respectfully requested. 

Objection to the Drawings 

The Examiner has objected to the drawings because they include 
reference signs 60 and 74 in Fig. 3, and reference signs 41 and 43 in Fig. 7, 
none of which are mentioned in the specification. 

In order to overcome this objection, Applicants are concurrently 
submitting Proposed Drawing Corrections for the Examiner's approval, which 
address each of the deficiencies pointed out by the Examiner, or amended the 
specification to include the reference signs shown in the drawings. Withdrawal 
of the Examiner's objection is respectfully requested. 

Objection to the Claims 

The Examiner objected to claim 15 because it is based upon claim 15. 
Applicant has amended claim 15 to depend from claim 14 in accordance with 
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the Examiner's suggestion. Withdrawal of the Examiner's objection is 
respectfully requested. 

Abstract of the Disclosure 

Applicants have amended the Abstract of the Disclosure in order to place 
it in better form. 

Specification Amendments 

Applicants have amended the specification in order to correct minor 
typographical errors, and to place the specification in better form. 

Rejections under 35 U.S.C. SI 12 

Claim 18 stands rejected under 35 U.S.C. 112, second paragraph as 
being indefinite because the recitation "is gradually short as far away^ is 
unclear. Applicants have amended claim 18 in accordance with the Examiner's 
suggestion. Reconsideration and withdrawal of this rejection is respectfully 
requested. 
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Rejections under 35 U.S.C. .^103 

Claims 1 and 2 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over the Prior Art. This rejection is respectfully traversed. 

The Prior Art discloses a light input 20 and a lamp housing 24, having a 
lamp 22, contained therein. The light input 22 does not direct the path of a light 
beam to the rear at a time prior to directing the path of a light beam to the front, 
and toward light guide 4. Rather, light input 20 directs light onto light guide 4 
directly. 

Therefore, the Prior Art does not disclose or suggest a light input for 
directing a light path of a light beam to the rear side thereof and away from the 
light guide prior to directing said light path to a front side thereof and toward 
the light guide, as recited in independent claim 1, as amended. 

Claim 2 depends on claim 1, Since the Prior Art fails to disclose or 
suggest the features of independent claim 1, it cannot render claims 1 and 2 
obvious to one of ordinary skill in the art. Reconsideration and withdrawal of 
this art grounds of rejection are respectfully requested. 

Claims 1-5, and 7 stand rejected under 35 U.S.C. 103(a) over the Prior 
Art in view of U.S. Patent No. 5,808,708 to Oyama et al. (Oyama). This rejection 
is respectfully traversed. 

Oyama discloses a light guide plate (4), the ends thereof forming 
semicircles (see Oyama, Fig. 2, and Col. 5, lines 62-63). Light guide 4 has bent 
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end portion 4b, referred to as the non-corresponding section (see Oyama, Col. 
6, lines 2-5). This portion of light guide 4 has a light incidence end 4C at the 
same level as, and receiving light directly and instantaneously from light 
source 3 (see Oyama, Figs. 1-6 etc.). 

Since light source 3 directs light onto light guide 4 instantly and directly, 
the path of light is not first directed to a rear side thereof. Further, light guide 4 
has portions at the same height as light source 3. Therefore Oyama does not 
disclose or suggest a light input for directing a light path of a light beam to the 
rear side thereof and away from the light guide prior to directing said light path 
to a front side thereof and toward the light guide to obtain high focusing of the 
light beam, wherein all portions of the light guide are installed at a height 
different from a height of the light input, as recited in independent claim 1, as 
amended. 

Claims 2-5 and 7 depend on claim 1. Since Oyama, like the prior art, fails 
to disclose or suggest the features of independent claim 1 , the prior art in view of 
Oyama cannot render claims 2-5 and 7 obvious to one of ordinary skill in the 
art. Reconsideration and withdrawal of this art grounds of rejection is 
respectfully requested. 

Further, since the device of Oyama first directs light onto the wave guide 
plate, Oyama fails to disclose or suggest a lamp housing having a reflective plate 
provided at an inner side thereof to direct a light path of the light beam 
generated from the lamp into the rear side thereof before directing the light 
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beam toward the light guide, as recited in claim 3, Accordingly, Applicants 
submit that claims 3, 4 and 5 are patentable on their own merits. Allowance 
thereof is respectfully requested. 

Claims 8, 11, 13, and 14 stand rejected under 35 U.S.C. 103(a) as being 
upatentable over the Prior Art, in view of Oyama, as applied to claim 2, and 
further in view of U.S. Patent No. 5,808,713 to Broer et al. 

Oyama and the Prior Art, argued above with respect to independent claim 
1, fails to disclose or suggest a lamp housing having a reflective plate provided 
at an inner side thereof to direct a light path of the light beam generated from 
the lamp into the rear side thereof before directing the light beam toward the 
light guide, as recited in claim 1 . Broer, directed to a reflective polarizer, cannot 
fill this vacancy. 

Claims 8, 11, 13, and 14 depend, either directiy or indirectiy, from 
independent claim 1. Since neither the Prior Art, nor Oyama, nor Broer, 
discloses or suggests the features of independent claim 1, the Prior Art, in view of 
Oyama, as applied to claim 2, and further in view of Broer, cannot render claims 
8, 11, 13, and 14 obvious to one of ordinary skill in the art. Reconsideration and 
withdrawal of this art grounds of rejection are respectfully requested. 
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Allowable Subject Matter 

The Examiner states that claims 5, 9, 10, 12 and 17 contain allowable 
subject matter, and would be allowable if rewritten in independent form, 
including all of the limitations of the base claim and any intervening claims. 

Applicant thanks the Examiner for the early indication of allowable subject 
matter in this application. 

Conclusion 

All of the stated grounds of rejection have been properly traversed, 
accommodated, or rendered moot. Applicants therefore respectfully request that 
the Examiner reconsider all presentiy outstanding rejections and that they be 
v^thdrawn. It is believed that a full and complete response has been made to the 
outstanding Office Action, and as such, the present application is in condition 
for allowance. 

If the Examiner believes, for any reason, that personal communication v^ll 
expedite prosecution of this application, the Examiner is invited to telephone 
Percy L. Square, Registration No. 51,084, at (703) 205-8034, in the Washington, 
D.C. area. 

Prompt and favorable consideration of this Amendment is respectfully 
requested. 
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Attached hereto is a marked-up version of the changes made to the 
application by this Amendment. 

If necessary, the Commissioner is hereby authorized in this, concurrent, 
and future replies, to charge payment or credit any overpa5nTient to Deposit 
Account No. 02-2448 for any additional fees required under 37 C.F.R. §§ 1.16 or 
1.17; particularly, extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 
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JAK/PLS:asc 



P.O. Box 747 

Falls Church, Virginia 22040-0747 
Telephone: (703) 205-8000 



Attachments: 



Version with Markings to Show Changes Made 
Abstract of the Disclosure 

Substitute Specification (with marked-up version) 
Supplemental Declaration 



Application No.: 09/680,277 Attorney Docket No. 2658-0242P 

Art Unit 2871 Amendment filed on July 5, 2002 

Page 13 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Abstract of the Disclosure : 

The Abstract of the Disclosure has been amended as follows: 
-Abstract of the Disclosure 

A back light unit configured to have a high focusing ability is disclosed. In 
the unit, a light input [leads] directs a light path of a light beam to the rear side 
thereof to obtain [a] high foeusing of tiie light beam. A light guide plate allows the 
light beam from the light input to progress in the vertical direction of a liquid 
crystal panel.— 

In the Specification : 

A marked-up version of the Substitute Specification is attached hereto, 
showing the changes made. 

In the Claims : 

The claims have been amended as follows: 

1 , (Amended) A back light unit in a liquid crystal display, comprising: 
a light guide: and 

a light input for [leading] directing a light path of a light beam to the rear 
side thereof and away from the light guide prior to directing said light path to a 
front side thereof and toward the light guide to obtain [a] high focusing of the 
light beam^ 

wherein all portions of the light guide are installed at a height different 
from a height of the light input . 
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2. (Amended) The backlight unit according to claim 1, [further 
comprising: 

a] wherein said light guide allows [for allowing] the light beam from the 
light input to progress in the vertical direction of a liquid crystal panel. 

3. (Amended) The backlight unit according to claim 2, wherein [the light- 
guide plate is installed at height different from the light input, and] the light 
input includes: 

a lamp for generating the light beam; and 

a lamp housing having a reflective plate provided at an inner side thereof 
to [lead] direct a light path of the light beam generated from the lamp into the 
rear side thereof before directing the light beam toward the light guide . 

7. (Amended) The light unit according to claim 3, wherein the lamp 
housing includes at least one reflective plate for cutting off the light beam 
progressing directly from the lamp into the light-guide plate, the at least [on] 
one reflective plate being protruded from the inner surface of the lamp housing. 

8. (Amended) The light unit according to claim [2] 3, wherein the light- 
guide plate includes a plurality of unit patterns formed on one side thereof in 
parallel with the lamp, the plurality of unit patterns allowing the light beam 
from the lamp housing to be [progressing] progressed perpendicularly into the 
liquid crystal panel. 

10. (Amended) The light united according to claim 9, wherein an angle 
between the one surface of the light-guide plate and the land is about 9° to 12°, 
an angle between the one surface of the light-guide plate and the groove is 
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about 35*" to 45°, wherein the groove has a height of about 3 to 5 times relative 
to the land, and the unit pattern is about 100 to 400 um in width. 

13. (Amended) The light unit according to claim 11, wherein, 
the light-guide plate is disposed at the rear side of a transmissive liquid 
crystal panel, and 

the lamp housing [leads] directs the light beam from the lamp to the 
incident side of the light-guide plate disposed at the rear side of the 
transmissive liquid crystal panel. 

15. (Amended) The light unit according to claim 14 [15], wherein the 
light-guide plate includes a plurality of prism patterns arranged on another 
surface thereof in intersection with the unit patterns. 

16. (Amended) The light unit according to claim 8, wherein 

the light-guide plate is disposed at the front side of a transmissive liquid 
crystal panel and 

the lamp housing [leads] directs the light beam from the lamp to the 
incident side of the light-guide plate disposed at the front side of the 
transmissive liquid panel. 

18. (Amended) The light unit according to claim 8, wherein a distance 
between the unit patterns [is] get gradually shorter as said unit pattems get 
[far] further away from the incident side of the light-guide plate. 



Abstract of the Disclosure 



^/ A back light unit configured to have a high focusing ability is disclosed. In 
the unit, a light input directs a light path of a light beam to the rear side thereof 
to obtain high focusing of the light beam. A light guide plate allows the light 
beam from the light input to progress in the vertical direction of a liquid crystal 
panel. 
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Field of the Invention 



BACKGROUND OF THE INVENTION 



5 This invention relates to a liquid crystal display, and more 
particularly to a light unit in the liquid crystal display 
that has a high focusing ability. 

Description of the Related Art 



Generally, a liquid crystal display (LCD) controls a 
transmitted amount of light beams supplied from a back light 
unit by means of a liquid crystal panel consisting of a 
number of liquid crystal cells arranged in a matrix type and 
15 a number of control switches for switching video signals to 
be applied to the liquid crystal cells, thereby displaying a 
desired picture on a screen. The back light unit will be 
described with reference to Fig. 1 and Fig. 2 below. 

20 Referring to Fig. 1, the conventional back light unit 
includes a light-guide plate 4 for guiding light beams 
passing through a light input 20, a reflective plate 2 
arranged under the light-guide plate 4 to reflect light 
beams progressing toward the lower surface and the side 

25 surface of the light -guide plate 4 into the upper surface 
thereof, a first diffusion sheet 6 for diffusing light beams 
passing through the light-guide plate 4, first and second 
prism sheets 8 and 10 for controlling a progress direction 
of light beams passing through the first diffusion sheet 6, 

30 and a second diffusion sheet 12 for diffusing light beams 
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passing through the prism sheets 8 and 10. The light input 
20 consists of a lamp 22 for generating light beams, and a 
lamp housing 24 for packaging the lamp 22 and reflecting the 
light beams from the lamp 22 into the light-guide plate 4. 
5 The lower surface of the light -guide plate 4 is provided 
with a printed pattern. This printed pattern does not meet a 
total reflection condition of the light beams passing 
through the light input 20, thereby allowing the light beams 
to be uniformly progressed into the upper surface of the 

10 light-guide plate 4. At this time, the light beams 
progressing toward the lower surface and the side surface of 
the light-guide plate 4 are reflected by the reflective 
plate 2 to be progressed into the upper surface thereof. The 
light beams passing through the light -guide plate 4 are 

15 diffused into the entire area by means of the first 
diffusion sheet 6. The light beams incident to a liquid 
crystal panel (not shown) hag have a large light efficiency 
at right angles. To this end, it is desirable that two 
forward prism sheets are disposed to make a progress angle 

20 of the light beams outputted from the light-guide plate 4 
perpendicular to the liquid crystal panel. As shown in Fig. 
1, the light beams passing through the first and second 
prism sheets 8 and 10 are incident to the liquid crystal 
panel via the second diffusion sheet 12. The conventional 

25 back light unit having the configuration as described above 
can not cannot obtain a desired view angle profile until two 
prism sheets are included. Accordingly, it has problems in 
that a — light loss does not only increase, but also et 
manufacturing costs rioco rise . A structure having — that has 

30 been suggested for the purpose of solving the above- 
mentioned problems is shown in Fig. 2. 
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Referring now to Fig. 2, the conventional back light unit 
includes a light-guide plate 4' for guiding light beams 
passing through a light input 20, a reflective plate 2 
arranged under the light-guide plate 4' to reflect light 
5 beams progressing toward the lower surface and the side 
surface of the light-guide plate 4' into the upper surface 
thereof, a prism sheet 14 for controlling a progress 
direction of the light beams passing through the light-guide 
plate 4', and a diffusion sheet 12 for diffusing light beams 

10 passing through the prism sheet 14. Since the light input 20 
and the reflective plate 2 have the same function and 
operation as those in Fig. 1, an explanation as to them will 
be omitted- The lower surface of the light -guide plate 4' is 
provided with a prism- shaped pattern. This prism- shaped 

15 pattern does not meet a total reflection condition of the 
light beams passing through the light input 20, thereby 
allowing the light beams to be uniformly progressed into the 
upper surface of the light-guide plate 4'. A backward prism 
sheet 14 is arranged over the light-guide plate 4\ In this 

20 case, it is desirable that, since an angle of the light 
beams outputted from the light-guide plate 4' is more than 
about 65°, vertical angles of the prism sheet 14 should 
maintain 63°_to 70°. Thus, the light beams passing through 
the prism sheet 14 make right angles with respect to the 

25 liquid crystal panel. The light beams passing through the 
prism sheet 14 are diffused into the entire area by means of 
the diffusion sheet 12. The conventional back light unit 
having the configuration as described above has problems in 
that, since the backward prism sheet 14 is included, the 

30 wall surface of the light-guide plate 4' not only get 
reflected, but also bright lines of the light input 20 are 
seen. Therefore, it is necessary to provide a back light 
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unit with a high focusing ability that is capable of 
reducing the manufacturing cost as well as minimizing the 
wall surface reflection and the bright lines of the light 
input . 

5 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a light unit in a liquid crystal display that has a 
10 high focusing ability. 

In order to achieve these and other objects of the 
invention, a light unit in a liquid crystal display 
according to the present invention includes a light input 
for leading — directing a light path of a light beam to the 
rear side thereof to obtain a — high focusing of the light 
beam. The present light unit further includes a light guide 
for allowing the light beam from the light input to progress 
in the vertical direction of a liquid crystal panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects of the invention will be apparent 
from the following detailed description of the embodiments 
25 of the present invention with reference to the accompanying 
drawings, in which: 

Fig. 1 is a section view showing a configuration of a 
conventional back light unit; 

30 

Fig. 2 is a section view showing a configuration of another 
conventional back light unit; 
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Fig. 3 is a section view showing the configuration of a back 
light unit according to an embodiment of the present 
invention; 

5 Fig. 4 is a section view showing a structure of the light 
input in Fig . 3 ; 

Fig. 5 is a graph showing a light direction distribution at 
the light input in Fig. 3; 

10 

Fig. 6 is a perspective view showing a structure of the 
light -guide plate in Fig. 3; 

Fig. 7 is a section view showing a structure of the light- 
15 guide plate in Fig. 3; 

Fig. 8 is a graph showing a light direction distribution of 
a light beam outputted from the light-guide plate in Fig. 3; 

20 Fig. 9 is a perspective view showing another example of the 
light -guide plate in Fig. 3; 

Fig. 10 is a section view showing a structure of a front 
light unit according to another embodiment of the present 
25 inventions- 
Fig . 11 is a view for explaining a requirement of a 
reflective liquid crystal display device in Fig 10; 

30 Fig. 12 is a section view showing a structure of the light- 
guide plate in Fig. 10; 
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Fig. 13 is a graph showing a light direction distribution of 
a light beam progressing from the light -guide plate into the 
liquid crystal panel in Fig. 1 0 ; and 

5 Fig. 14 is a graph showing a light direction distribution of 
a light beam progressing from the light -guide plate into a 
user in Fig. 10^ 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

10 

Referring to Fig. 3, there is shown a back light unit 
according to an embodiment of the present invention. The 
back light unit includes a light input 3 0 Icado directing a 
light path of a light beam into the rear side thereof to 

15 make g achieve high focusing of the light beam, and a light - 
guide plate 40 for progressing the light beam from the light 
input 3 0 in the vertical direction of a liquid crystal 
panel- The light input 30 Icado — directs a light path of a 
light beam into the rear side to narrow a range of an 

20 incidence angle in the vertical direction of a light beam 
incident to the light -guide plate 40, thereby making — a 
achieving high focusing of the light beam. A reflective 
plate is additionally installed below the light-guide plate 
4 0 and reflects a light beam progressing downwardly from the 

25 light guide plate 40 toward the liquid crystal panel. 

This will be described below in conjunction with Fig. 4 and 
Fig. 5. 

30 Referring to Fig. 4, the light input 30 includes a lamp 34 
for generating a light beam, and a lamp housing 3 6 has 
having a reflective plate 3 2 formed at one side thereof to 
lead direct a light path of a light beam generated from the 
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lamp 34 into the rear side thereof. In order to obtain a 
high focusing, the lamp 34 provided at the light input 30 is 
arranged such that a position of the lamp 34 is not in line 
with that of the light-guide plate. To this end, it is 
5 desirable that the lamp 34 has a higher or lower level than 
the light-guide plate 40. In this case, even though the lamp 
34 has a higher or lower level than the light -guide plate 
40, the liquid crystal display is unchanged in its entire 
thickness . 

10 

By the light input 3 0 having the structure as mentioned 
above, a light beam incident to the light -guide plate 4 0 is 
high-focused in such a manner that a vertical incidence 
angle is within a range of ±2 0°to 3 0''as indicated by a curve 

15 1* in Fig. 5. In this case, the vertical incidence angle 
range of a light beam at the light incident surface is 
defined in response to an installation angle of the 
reflective plate 32 integral to the lamp housing 36. The 
lamp housing 3 6 may be formed to have a sectional view of 

20 spiral shape for the purpose of achieving an effective 
reflection. On the other hand, a horizontal incidence angle 
of a light beam at the incident surface has a relatively 
wide distribution as indicated by a curve 3' in Fig. 5. 
Hereinafter, the light-guide plate 40 will be described in 

25 conjunction with Fig. 6 and Fig. 8. 

Referring to Fig. 6, the present light -guide plate 4 0 
includes a lower surface 4 9 provided with a plurality of 
unit patterns 4 6 for progressing a light beam from the light 
30 input 30 in a direction perpendicular to the liquid crystal 
panel, and prism patterns 44 formed on an upper surface to 
be perpendicular to the unit patterns 46. The unit patterns 
4 6 is formed on the lower surface of the light -guide plate 
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40 to progress a light beam perpendicularly. To this end, a 
light path at the inner side of the light-guide plate 40 is 
configured to fail to meet a full reflection condition. As 
shown in Fig. 1 , each of the unit patterns 46 consists of a 
5 land 51 protruded at a desired incline from the lower 
surface 49 , and a groove 53 extended from the land 51 to 
have a desired incline. In this case, the land 51 has a 
triangular shape protruded by a desired height h from the 
lower surface 4 9 and the groove 53 has a right-angled 

10 triangle etched away by a desired depth d from the lower 
surface 49. It is desirable that a between angle e— a between 
the lower surface 4 9 and the land 51 is set to a range of 9 
to 12°_while a between angle e— ^between the lower surface 4 9 
and the groove 53 is set to a range of 37 to 45'. Also, a 

15 width w of the unit pattern 46 is set to 100 to 400jamBffl and 
a depth d of the groove 53 is set to about three to five 
times more than a height h of the land 51 so as to improve a 
light efficiency. A distance between the unit patterns 46 is 
controlled so as to assure a— uniformity of a light beam. For 

20 instance, it is desirable that a distance between the unit 
patterns 46 at an area close to a lamp is set widely (e.g., 
to hundreds of jjmBm) while a distance between the unit 
patterns 46 is set more narrowly (e.g., to tens of ymBm) as 
a distance between the unit patterns 4 6 goco — more — diotant 

25 from and t he 1 amp increases . 

Since the upper surface of the light-guide plate 40 is 
provided with a lamp and the vertical prism patterns 44 such 
that a horizontal incidence angle of a light beam at the 
30 incident surface meets a range as indicated by a curve 7' in 
Fig. 8, a light beam is more focused in the horizontal 
direction in comparison to the prior art. At this time, a 
vertical angle of each prism pattern 44 can be set to have 
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various values from an acute angle until an obtuse angle in 
accordance with a focusing degree of a light beam requested 
by a designer. In this case, a horizontal incidence angle of 
a light beam is controlled by the light input 30, so that a 
5 high focusing as indicated by a curve 5' in Fig. 8 becomes 
possible. Since no prism sheet is required when the light - 
guide plate 4 0 having the structure as mentioned above is 
used, a light loss caused by the prism sheet can be 
prevented. In other words, the light efficiency can be 
10 improved. 

Furthermore, it is possible to prevent a pattern shape 
appearance at the lower surface of the light -guide plate 4 0 
by utilizing a hologram film or a diffusion sheet 50. 

15 Particularly, the hologram film 50 is applicable to a 
display employing a cholesteric liquid crystal (CLC) color 
filter. More specifically, in a display employing the CLC 
color filter, the hologram film 50 is provided at the 
interior of the liquid crystal panel 70 to widen a narrow 

20 view angle distribution caused by a— focusing. In this case, 
the hologram film 50 may be formed by coating a hologram 
pattern on the lower portion of the upper substrate 72 . 
Since the pattern of the lower surface of the light -guide 
plate 40 has a sufficient distance from the hologram film 

25 50, a pattern shape of the lower surface of the light -guide 
plate 4 0 is not viewed by a user and an interference (or 
moire) phenomenon between the light -guide plate and the 
display electrode also is prevented. Also, although the 
existent back light unit takes a wedge shape in which a 

30 thickness of the light input is different from that of the 
lamp in the opposite direction, the present back light unit 
has a thickness of the light input equal to that of the end 
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thereof, so that it can be implement into — with a thickness 
as small as possible within an ejection range. 

Alternately, since the unit pattern of the light-guide plate 
5 shown in Fig. 6 has a very high processing difficulty and 

may make have an adverse affect ^te on a required 

characteristic due to a processing error generated upon 
processing thereof, it may be formed to have a structure as 
shown in Fig. 9 in consideration of a processing property of 

10 the light-guide plate. In this case, it is desirable that ye 
is set to a range of 40° to 50" and 5e is set to a range of 
40" to 90". Also, Yl and Y2 changes depending on a size of 
the light-guide plate. In other words, a width of the unit 
pattern is differentiated so as to assure a — uniformity of 

15 light beam. For instance, when the light -guide plate has a 
size of 4 inches, it is possible to assure a — light beam 
uniformity even though the Yl and Y2 have a large value of 
hundreds of jamBm. But, it is desirable that, when the light- 
guide plate has a size of more than 14 inches, the Yl and Y2 

20 have a small value within tens of yimBffl. 

As described above, the back light unit according to an 
embodiment of the present invention can obtain a horizontal 
view angle distribution without a prism sheet at the upper 
25 portion of the light -guide plate, so that it dooc — does not 
have a^light loss caused by the prism sheet to be applicable 
to a display requiring a high brightness. 

Hereinafter, another embodiment of the present invention 
30 will be described with reference to Fig. 10 through Fig. 14. 
Referring to Fig. 10, the back light unit, which is applied 
to the reflective LCD, includes a light input 3 0 * Icada 
directing a light path of a light beam into the rear side 
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thereof to malcc — a — achieve high focusing of the light beam, 
and a light -guide plate 4 0' for progressing the light beam 
from the light input 30' in the vertical direction of a 
liquid crystal panel. As mentioned above, a light input 30* 
5 includes a lamp 34', and a lamp housing 36* having a 
reflective plate 32 ' opposed to the lamp 34 * . As shown in 
Fig. 11, a reflective LCD exclusively uses an external light 
unlike a transmissive LCD. Also, when an intensity of 
illumination is low, the reflective LCD generates a light 

10 beam using the light unit to obtain a clear picture under in 
a dark environment. Such a reflective LCD is referred to as 
"'front light unit" because a light unit is arranged at the 
front side of a liquid crystal. This front light unit will 
be described below. In addition, several required 

15 characteristics to be considered upon design of the 
reflective LCD will be described. 

First, a light beam LI emitted from the light input 30' and 
progressing directly to a user must be minimized. If it is 

20 difficult to minimize the light beam LI, it is desirable to 
adjust a progressing angle 0e of the light beam LI such that 
the light beam LI departs from a view — viewing angle of a 
user. Second, an amount of an output light progressing into 
the liquid crystal panel all over the entire area of a 

25 light -guide plate 4 0' must have an almost uniform 
distribution. To this end, minute patterns are provided on 
one surface of the light-guide plate 40'. Third, a light beam 
outputted from the light input 30' into a reflective liquid 
crystal panel 70 must be close upon the vertical direction. 

30 When an angle of a light beam outputted to the reflective 
liquid crystal panel 7 0 makes a right angle, a— maximum light 
efficiency is obtained. In other words, as a light beam 
incident to the liquid crystal panel goco — gets closer upon 
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in the vertical direction, an incidence efficiency of the 

reflective liquid crystal panel 70 is more increased. 

Fourth, when an external light is used, an adverse effect 
caused by the light input 30* must be minimized. The light- 

^5 guide plate 40' operates only when a — peripheral light is 
dark, and displays a picture using a — peripheral light in 
othcrwiac — all other cases. Accordingly, it is desirable to 
design the reflective liquid crystal panel 70 such that a 
distortion in a surface reflection and an incidence angle, 

10 etc. of the peripheral light is not caused by the light 
input 30 ' . 

Referring to Fig. 11, light-guide plate 40' is disposed on 
the reflective liquid crystal display. At this time, light 

15 guide plate 40' and light input 30' are configured to meet a 
condition as indicated in Fig. 11. The light input 30' must 
have a — focused light distribution in such a manner that a 
light beam is incident vertically to the liquid crystal 
panel 70. To this end, a lamp 34' is arranged at a higher or 

20 lower level than the light-guide plate 40'. Also, a 
reflective plate 32 ' is provided at one side of the lamp 
housing to lead — direct a light path of a light beam 
generated from the lamp 34' into the rear side thereof. 

25 By the light input 30' having the structure as mentioned 
above, a light beam incident to the light-guide plate 40' is 
high- focused in such a manner that a vertical incidence 
angle is within a range of ±2 0'_to 3 0''_as indicated by a curve 
9' in Fig. 13. In this case, the vertical incidence angle 

30 range of a light beam at the light incident surface is 
defined in response to an installation angle of the 
reflective plate 32' integral to the lamp housing 36'. The 
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lamp housing 36' may be formed to have a desired curvature 
for the purpose of achieving an effective reflection. 

Hereinafter, the light-guide plate 40' will be described in 
5 conjunction with Fig, 12. Since a shape and a between angle 
of the unit pattern 46' provided on the light-guide plate 40' 
as shown in Fig. 12 has been sufficiently described earlier 
with reference to Fig. 1, a detailed explanation as to them 
will be omitted. In this case, it is desirable that a angle 

10 between the lower surface and the tfee — groove is set to a 
range of 35 to 45'_at the unit pattern 46' of the light input 
plate 40*. Also, it is desirable that a width w of the unit 
pattern 46' is set to a value as small as possible so as to 
improve a visibility of a user. Especially, a length of pi 

15 in width w of the unit pattern 46' is kept within 200|am to 
prevent an interference phenomenon between the light -guide 
plate 40' and the LCD electrode. Since the upper surface of 
the light-guide plate 40' is not provided with a prism 
pattern at the other surface opposed to one surface having a 

20 unit pattern, a horizontal incidence angle of an incident 
light is not focused. Accordingly, a horizontal light 
distribution of an incident light has a distribution as 
indicated by a curve 11' in Fig. 13. 

25 Fig. 14 represents vertical and horizontal incidence angles 
of a light beam progressing toward a user in a light beam 
incident to the light-guide plate 40'. In Fig. 14, a curve 
13' represents a vertical light distribution of an incidence 
angle, and a curve 15' represent a horizontal light 

30 distribution of an incidence angle. In this case, a light 
amount progressing toward a user is kept within 15% of a 
light amount progressing into the liquid crystal panel 70. 
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Such a light amount is much smaller than that in the 

conventional front light. In other words, a light amount 

progressing into the liquid crystal panel is increased to 
realize a high brightness. 



As described above, the present back light unit has an 
advantage in that it can be configured to obtain a high 
focusing ability and applied to a back light unit of 
transmissive liquid crystal display and a front light unit 
10 of a reflective liquid crystal display. 



embodiments shown in the drawings described above, it should 
be understood to the ordinary skilled person in the art that 
15 the invention is not limited to the embodiments, but rather 
that various changes or modifications thereof are possible 
without departing from the spirit of the invention. 
Accordingly, the scope of the invention shall be determined 
only by the appended claims and their equivalents. 
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e present invention has been explained by the 
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